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E . ARWF5R PR AR F 218 2010 2K ( Camellia polyodonta How ex Hu) I A EAT 4% 5k DX 40 =100 /5, 9%
LA B ST R A TR RSV RHEFI R G T 00T, SR B : 2R L0 IS 2RI R 20 Ky 156 778
bp, 1 4 350 241 A, Forp, KBAHE DX K 86 493 bp, /NELES DL IX K B O 18 219 bp, 2 AN R 1) 8 A IX K FEH)
26 033 bp, HREF] 87 4> CDS FEA 37 4 t(RNA KR 1 8 4 rRNA FE[H | 20 AGA M IR | 1 3R 5 2 9 HiAth 5t
PRI TN RESEIN 4 26, Z2 L 1128 2 A DR 20 vh LA DI 31 52 4> SSR A2 A, HLH4 08 BUsEE (A/T) I A A,
LR 41 L A (AR PR ZH AR ) ) OB S H BE R T 1.00 S T-354 30 AN (RIEFE T %40 ), Hih A 27 4
PLA B UG5, A 340k Ck G 25, ILWASE (Camellia Linn. ) 4 rps19 mpl2 T ornH S ARXHRSE K BE 4351 H
279 .1 495 F1 75 bp, 5 [ 18] T &2 K3 S AR B OREE—3, T ndhF yofT Al eV FEREF R RARERE 5
KAt (Schima superba Gardn. et Champ. ) A, rps19 . rpl2 FIl trnH FEPH {57 B FH B 78 J& (8] 22 53 B 2, ndh P yef1 1 trnN
BRI BRI LA ) 25 S W] 0, R DRUAS TR R 8 () 47 o AR A 0 2 3 B o) 52 DX R/ B DT XA 32 2 114 i
K, BIErasE R s . 20 3s EILZK (C. reticulata Lindl.) FEGILZE (C. semiserrata Chi) 3 — 3 JHH S
(C. brevistyla (Hayata) Coh. St] /NRINZK(C. meiocarpa Hu) FIZEHE (C. sasanqua Thunb.) IR — 37 BYE— LK Fh
FORGRABIT 2L 14 (Sect. Camellia (Linn.) Dyer) VI ZX2H ( Sect. Oleifera H. T. Chang) F15 #5541 ( Sect.
Paracamellia Sealy ) fFPZRYIRTE TR M35, LRa WA SRR 246 11125 M- R JE DA 20 B2 i A0 ) 0 3 (R 25
1) RS T LA A B U S5, R MR AR AGA 4515 12t Arg: LRI AR IBIE] ndhF (ycf1 1 ornN 3[4 B3
TRA G I 00 2% 5 W s RGEKR B3I 4 RS el s A I AR 4
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Abstract; The nuclear genome of Camellia polyodonta How ex Hu leaf was re-sequenced by using high-
throughput sequencing technology, and annotation, sequence characteristics and phylogenetic analysis
were conducted for the assembled chloroplast genome. The results show that the length of chloroplast
genome of C. polyodonta is 156 778 bp, which is composed of four regions, in which, the length of large
single copy region is 86 493 bp, that of small single copy region is 18 219 bp, and the lengths of two
inverted repeat regions are both 26 033 bp. 87 CDS genes, 37 tRNA genes, and 8 rRNA genes are
annotated, which can be divided into 4 categories of photosynthesis genes, self-replication genes, other
genes and unknown function genes. 52 SSR loci are detected in chloroplast genome of C. polyodonta, and
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all of them are of single base ( A/T) repeat type. There are 30 codons (except for stop codons) with the
relative synonymous codon usage greater than 1.00 in chloroplast genome of C. polyodonia, in which, 27
codons are ended with A or U, 3 codons are ended with C or G. rps19, rpl2, and trnH genes of Camellia
Linn. species are relatively conserved, their lengths are 279, 1 495, and 75 bp respectively, their
relative locations with respect to boundarys of inverted repeat regions are also consistent, while ndhF,
yefl, and trnlN genes are specific among species; compared with Schima superba Gardn. et Champ., the
positions and lengths of rps19, rpl2 and trnH genes are significantly different among genera, while those
of ndhF, yc¢fl and trnN genes are more significantly different among genera. Different degrees of gene
expansion and contraction are responsible for the differences in lengths of inverted repeat and small single
copy regions. The clustering analysis result shows that C. polyodonta, C. reticulata Lindl. and C.
semiserrata Chi are grouped into one branch, the species clustered in one clade are closely related ; Sect.
Camellia (Linn.) Dyer, Sect. Oleifera H. T. Chang and Sect. Paracamellia Sealy are all clustered in
different branches, and C. brevistyla ( Hayata) Coh. St, C. meiocarpa Hu and C. sasanqua Thunb. are
grouped into one branch. The comprehensive analysis result shows that the chloroplast genome of C.
polyodonta shows a typical tetrad structure, the codons prefer to end with A or U, and AGA codon is
frequently used to code Arg; the differences in expansion and contraction of ndhF, ycfl and trnN genes
among different species in Camellia are evident; the phylogenetic analysis result supports that

%31 &

incorporation of Sect. Paracamellia Sealy into Sect. Oleifera H. T. Chang.

Key words:
phylogenetic analysis
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M. tRE5 Photosystem [ ; H: il Photosystem 1l ; E: MO E b/ B Cytochrome b/f complex; . ATP 4 G ATP synthase ;

0. NADHEEF NADH dehydrogenase; I #ZHiMi-1,5- "B RR LA K HE Large subunit of rubisco; l: RNA 24T RNA polymerase; . 1
fA/NIE 3 Small subunit of ribosome ; [l; A AR R Large subunit of ribosome; [H; EEWE, TGN 7 s N Protease, translational initiation
factor, maturase; l: tRNA ; E. FR5FFF 5 BE4E Conserved open reading frame; ll: rRNA; Bl HiAth Other. LSC. 45 DL X Large single copy region;
SSC: /NELFE DX Small single copy region; TR: S F & X Inverted repeat region. PREIRK GFRR GC &, 55 NEWE A CDS F&H A4 25 15 i P
&40 The dark gray part of inner circle represents the GC content, and the data in brackets are the codon bias indexes of the CDS genes.

E1 ZigalFEHREEEARE
Fig. 1 Chloroplast genome map of Camellia polyodonta How ex Hu

22 ZERAUFEMHFEEFRLE SN CDS #:[H 37 4~ tRNA JEHFT 8 4~ rRNA A 3 132
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TR LA B R AR FN D Re L F 4 25 (045 87 4~ RWER 2, R EIR B2 MR TR L ANE T
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WA 19 4,445 11 4> CDS LK A1 8 4~ tRNA
L HP A 4 ANEERTE IR KEE 2 NMNE T

F1 ZRDLFMHFREEERTIE

Table 1 Gene list of chloroplast genome of Camellia polyodonta How ex Hu

3N B TR yof3 Fl clpP, ¥4 CDS 3
srps12 RN ABIY), Rgeit 2 M+

HEHD Kokt FEH BT
Gene" Number Gene translation product
YA E LA Photosynthesis gene
atpA , atpB , atpE , atpF ,atpH , atpl 6 ATP & i ATP synthase
psaA ,psaB ,psaC ,psal ,psal ,ycf3 6 JES 1 Photosystem [
psbA ,psbB , psbC , psbD ,psbE ,psbF ,psbH , psbl , psbJ ,psbK ,psbL ,psbM , psbN ,psbT , psbZ 15 FFRZG 1 Photosystem 1l
ndhA ,ndhB * ,ndhC ,ndhD ,ndhE ,ndhF ,ndhG ,ndhH ,ndhl ,ndhJ ,ndhK 12 NADH it & NADH dehydrogenase
petA ,petB ,petD , petG , petL ,petN 6 A fifa (2,28 b/f 2 A Cytochrome b/f complex
rbeL 1 -1, 5- Z—BERRR LB R VK Large
subunit of rubisco
H & #i| 3£ Self-replication gene
pl14 ,rpll6 ,1pl2 * [rpl20 ,1pl22 ,1pl23 * [rpl32 ,1rpl33 ,1pl36 11 BRIV Large subunit of ribosome
rpoA ,rpoB ,rpoC1 ,rpoC2 4 RNA A RNA polymerase
rps2 ,1ps3 ,rpsd ,rps7 * Jrps8,rpsl 1 rps12 * [rps14,rpsl5 ,rpsl6 ,ps18,rps19 14 KRR /NIEIE Small subunit of ribosome
rrnl6 % ,rrn23 % ,rrn4.5 * ,rra5 * 8 rRNA
trnA=UGC * ,trnC-GCA ,irnD-GUC ,trnE-UUC , trnF-GAA , trnfM—CAU , trnG-GCC, 37 tRNA
trnG=UCC ,trnH-GUG ,trnl = CAU * ,trnl-GAU * ,irnK-UUU , trnl.— CAA * ,trnl.—
UAA , tirnL—UAG , tirnM - CAU , tirnN - GUU * ,trnP-UGG , trnQ)—UUG, trnR-ACG *
trnR—UCU ,trnS—GCU ,trnS—GGA , trnS—UGA , trn'T-GGU , trnT-UGU , trnV—-GAC * |
trnV=UAC ,irnW-CCA ,trnY-GUA
HAthFEH Other gene
accD 1 I A FRALEF I Subunit of acetyl-
CoA-carboxylase
cesA 1 MR C Cytochrom C
cemA 1 HERRE Envelop membrane protein
clpP 1 M Protease
infA 1 FEAe 4R I T Translational initiation factor
matK 1 AT Maturase
KHITIHEFL A Unknown function gene
yefl ,yef15 = ,ycf2 * | ycf4 6 PRSFIFIEEHE Conserved open reading frame

D s FRIRFEA 2 4> Representing there are two of genes.

£2 ZEALEMHREERATEASMINETHEERRGR

Table 2 Information of gene with multiple exons of chloroplast genome of Camellia polyodonta How ex Hu

S (D FHIKE/bp?  Length of sequence? g frmD JFHIHE/bp  Length of sequence
Cene Soand) BMETT WETT ABTFD WEFT A | Gone Sond!) BT HETT AT
Exon [ Intron [ Exon I Intron II  Exon Il Exon 1 Intron | Exon II
trnK-UUU LSC 37 2 493 35 petD LSC 8 747 475
rps16 LSC 40 855 213 pll6 LSC 9 1021 399
trnG-GCC LSC 23 700 37 pl2 IR 391 670 434
atpF LSC 145 716 410 ndhB IR 775 679 758
rpoCl LSC 434 741 1618 trnl—GAU IR 42 947 35
¥ef3 LSC 124 720 230 737 153 trnA-UGC IR 38 812 35
trnL—UAA LSC 37 519 50 ndhA SSC 553 1 085 539
trnV-UAC LSC 39 587 37 trnA-UGC IR 38 812 35
rpsi2 LSC 114 — 243 — trnl—GAU IR 42 947 35
clpP LSC 71 791 291 595 226 ndhB IR 775 679 758
petB LSC 6 777 642 pl2 IR 391 670 434

DISC, KEAHE L IX Large single copy region; SSC: /NELPE DL [X Small single copy region; IR [ H & [X Inverted repeat region.
D —. rps2 FEH N BTV, R GiTH A T5 B, rpsI2 gene is trans-clipped, and intron information is not counted.
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S IR AE 2V 21 LU 2% S A PR 2 v A
F] 52 4> SSR v 41, Hodr A 39 AN F LSC X (e
75.0%) , 4 9 MiT SSC X ( ikt 17.3%) ,F 4 M
FIR X (it 7.7%) . XL & 5 51 35 Bk Sk

®3 SHALFMHEEERATEHBESFI(SSR)WEER S

(A/T) EEE M o HE 0 A HE RN
11 B SSR i £ (7) , ER It T, AW
010 B9 SSR S8R % (12) , ER B0 A/T
1) f i S AR N 17
24 ZHALZE IR ZBMREHWESHH

S (E 2) 8RS AL RHEY gk RS 4
SEF K BPE DL X (1L.SC) Hhfal &R IT , B 1 4

Table 3 Type and distribution of simple sequence repeat (SSR) in chloroplast genome of Camellia polydentate How ex Hu

S - A b SR b 2L = = LS Fhy 2L L
WEMOC BEECR O SSRECE ) BEAOC  AEBE SSREUE e
Repeat Repetition ~ Number of Initiation site]) Repeat Repetition ~ Number of Initiation site!)
unit frequency SSR nihation site unit frequency SSR nihation site
A 10 6 3791,4 456,44 098,65 201, T 10 12 27 102,33 161,37 138,56 233,53 403,56 233,
129 581 * ,138 098 ** 65 339,70 827,80 495,82 417,105 165 ** ,
A 1 7 8 852,17 202,32 857,38 178, 117 804 =
83 469,110 223 ** ,116 977 * T 11 6 8709,14 988,19 402,58 882,84 919,133 039 ==
A 12 3 46 138,49 253,129 048 * T 12 3 13 862,127 129 * ,128 744 *
A 13 3 356,37 538,38 411 T 13 3 15 387,49 910,56 667,115 164 *
A 14 1 46 394 T 14 4 60 660,65 655,82 942,121 176 *
A 15 1 32 520 15 1 53 289
A 17 1 12 489 17 1 129 962 *

s e AR IRIR A AT AE/ANEARE DLIX (SSC) AU 1l T A2 IX (IR ) I SLGHCEE T A2 )7 81, TEAR i 267 43 A0 7E A EHE DL IX (LSC) 1Y Sk 7 52 )7 41 +
and *% represent the single base repeat sequences distributed in the small single copy region ( SSC) and inverted repeat region (IR), no label
represents the single base repeat sequence distributed in the large single copy region (LSC).

JLB ISB JSA JLA
106 bp 39bp 2241bp 1361 bp 1bp
1495 bp U 72 bp 75 bp
P
Cammf AT e 86 493 bp|IRb: 26033 bpl SSC 18219 bpl Ra 26033 bp | LSC
- lrnN
156 778 bp [ ST 72 bp [ T 1495 bp
233bp 46 bp 1361 bp 4561bp 1049 bp 106 bp
106 bp 5bp 1355 bp 1 bp
1495 bp 2247 72bp ﬂ) b
- T oia
Camellia somi - [LsC 86 634 bp|IRb 26031 bpl SsC 18272 bp] IRa 26031 6p [ LsC
156 968 bp ] o ] — 1495 bp
233bp 46 bp 1043bp 16bp 4579bp 1043 bp 106 bp
106 bp 1362 bp 1bp
1495 bp Iop_2241bp , /;2 bp ﬁ b
S it
Camellia mairei LSC 86 598 bp| IRb 26 062 bp| SSC 18 241 bp| IRa 26062 bp [LSC
156 963 bp [A—TH] 72b{/ [ —T—] 1495 by
233 bp 46 bp 1362 bpp 4572bp 1050 bp e bp"
106 bp 68 bp 1275 bp 1bp
1495 bp 2247 ﬁz bp ﬂ b
- it
Camellia oleifera L31E S6l6as1bn bp|ssc 18 407 bp| IRa 25944 bp | LSC
156 939 bp [T 72 bp [ T 1495 bp
233 bp 46 bp 1275 bp 4659bp 963 bp 106 bp
65 bp 0bp 1706 bp 14 bp
1495 bp 2253 by 72 bp ﬁ;b
i o
. LSC 87 060 bp| IRb 25974 bp[sSC 18 106 bp| IRa 25974 bp|LSC
Schima superba
1rn.
157 114 bp — 72 bp [ T 1495 bp
273bp 6bp 1706 bp 4264bp 139bp 65 bp

JLB. LSC Fi1 IRb X FiH 5L Boundary of LSC and IRb regions; JSB: IRb I SSC X H)h FL Boundary of IRb and SSC regions; JSA; SSC 1 IRa XAy A
Boundary of SSC and IRa regions; JLA: IRa 1 LSC X %351 % Boundary of IRa and LSC regions.

B2 SMUFREVHREERAXLENEX(LSC) /NEENX (SSC) MEEEERX (IR) AR BRI LLE
Fig. 2 Comparison on the boundary locations of large single copy region (LSC), small single copy region (SSC) and
inverted repeat region (IR) in chloroplast genome of five species of Theaceae
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LSC X 1 A~/NEL$E DL IX (SSC) Fl 2 A ] 5 521X
(TR) 4 BRI L, 51 DX sl ] 0 1 Py e 4 35 Rl B A
AHIE] A e LU 28 T B 31 T A JSB (IRb Fi SSC X Y
TIFL) R JSA (SSC Al TRa X (31 ) i S i) 1 3
yefl s

5 FIHEYIAY rps19 HEKIKEES JLB(LSC F1 IRb X1
) BT pl2 FEHE AL FHE JLB 151 IRb X,
trnN FERIA T8 JSB i A IRb X, HAEHEIE JSA
A IRa K M FE A, T yef1 SERRE S JSA 7,
rpl2 B T4 JLA (IRa Fll LSC X (1 L) ih 5t
1 IRa X ,ernH FEA THEE JLA 1 50 LSC X,

H IR X3 A9 sk RO 4 1% 0 &, LU 28 & A
rps19 rpl2 F trnH FHEPRIARXTORAT | J PR 7 8 R4 BE —
H, Bl SmA i oz 5 B 5 KMt , -
W3 AFEEA S A B E ) 22 R, (LR
Y ndhF (ycf1 FI trnN 3 PR 0] HL A A7 B R BE 19 e 57
P20 R) 22 5 W 5 K far AH LG, T8 () 25 S5 000 5 B
UL ndhF yefl T ornN RN R AR EE B3 5K A i
A5 FECT YRR IR 1 SSC KK JE2ER

F4 ZEAIFEERBIEXE X ZSFERE(RSCU)

25 SRAUFZDFRFESH

BT 2R At gk SR 4 rh 15 2] 87 4
CDS & B J3° 51 WF 5% % 05 7 M 4 1 09 % FH S 80, &
CodonW HLHL 4347, 45 3503 WS F 4L (ENC) 2& 55.3, B
WKTF 35, RIS AL (1) 8 2 RAK, HIEH
W EAR TR HHST

2V 21 1L 2% i T 1) R X [R) S %% B - R R
(RSCU) W35 4, 4559 75 RSCU {H K F 1.00 /%
I 30 AN (LA EF IR Hod 27 AU
A UZ5R, A 340 C G 45, 2w iliAs
-2 AL P2 1 2% 5 TR 4L A 5% U 252 . RSCU
HRTF 1.60 B2 F 4 i fid ks &R (Arg) ) AGA,
RSCU fH /N T 0.60 B9 % 5+ 40 45 g £ 7 52 2 12
(Leu) 1Y CUG 4t 20 &R (His) 1Y CAC  Zmhs 2 iR
(Arg) ) CGC  Zfi% KA Mk (Asn) () AAC  Zat5 A
IR (Ala) [ GCG M4t KA Z W2 (Asp) I GAC,,

25 TR, Z AR L1 I AR SR AR L PR 2 o A fef
AGA Zit5 Arg, A5 % fd | CUG, CAC ., CGC, AAC,
GCG 1 GAC 433 4wH% Leu His JArg Asn Ala Fl Asp,

Table 4 Relative synonymous codon usage ( RSCU) of amino acids of Camellia polyodonta How ex Hu

5 HLTiS g =Y ey il A Ly il W=
Afikr%%id %ojof N%E%nfer RSUC Afiknj;%f;id %O(L]&of Nﬁ%ﬂf&r RSUC Afil‘njgiﬁid %0(?0? N%Eﬂrlrfer RSUC
Phe uuu 2211 1.17 CAC 390 0.58 GUC 413 0.71
uuc 1567 0.83 Arg CGU 377 0.69 GUA 730 1.25
Ser UCuU 1126 1.44 CGC 221 0.41 GUG 414 0.71
ucc 877 1.12 CGA 584 1.07 Ala GCU 462 1.18
UCA 967 1.23 CGG 357 0.66 GCC 368 0.94
UCG 579 0.74 AGA 1136 2.09 GCA 503 1.29
AGU 673 0.86 AGG 590 1.08 GCG 231 0.59
AGC 478 0.61 Gln CAA 1070 1.40 Asp GAU 1057 1.44
Leu UUA 1183 1.30 CAG 458 0.60 GAC 416 0.56
uuG 1149 1.26 Ile AUU 1 665 1.16 Glu GAA 1358 1.37
CuuU 1 081 1.19 AUC 1137 0.79 GAG 623 0.63
Ccuc 696 0.77 AUA 1512 1.05 Gly GGU 562 1.01
CUA 851 0.91 Met AUG 945 1.00 GGC 344 0.62
CuG 492 0.54 Thr ACU 666 1.16 GGA 804 1.44
Pro CCU 687 1.12 ACC 571 0.99 GGG 522 0.94
CCC 605 0.99 ACA 715 1.24 Tyr UAU 1414 1.34
CCA 762 1.25 ACG 347 0.60 UAC 701 0.66
CCG 393 0.64 Asn AAU 1847 1.41 TER =V UAA 1110 1.14
Trp UGG 724 1.00 AAC 775 0.59 UAG 809 0.83
Cys uGU 661 1.20 Lys AAA 2128 1.36 UGA 1012 1.04
uGC 443 0.80 AAG 992 0.64
His CAU 946 1.42 Val GUU 772 1.33

D KRBT Stop codon.
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26 WEEEYRZLZESN

FT 22 MLZRIEFIZERN 1 AT &8 A2 g -4
RIEN M R G R T (1 3) o 85 R R ARk
JEHEYIH, 4 AEAK [ Camellia petelotii ( Merr.) Sealy] .
WM 44645 (C. lungzhouensis Luo) FlEE MBS 88255 (C.
nitidissima Chi) R —3, ZW 211245 HEILA R Ll
HKRN—3 AL C. brevistyla (Hayata) Coh. St] |

100

98 92

84

100

100 ——/IMESAEZE Camellia micrantha (NC_053896.1)

100
100

100 Y5 Camellia kissii (KF753632.1
—
41 fokk % Camellia crapnelliana (NC_053915.1)

100

74 89
79 100
100 91
100
99 lj

96 — KR A Camellia rhytidophylla (NC_051559.1)
l—ﬂlﬁlijf@%%‘f(famclﬁa amplexicaulis (NC_050389.1) | 254 Sect. Archecamellia

INR I ZE (€. meiocarpa Hu) A5 #§ ( C. sasanqua
Thunb. ) A — 32, E M S (C. gauchowensis H. T.
Chang) JHZX A KA ZE (C. granthamiana Sealy ) 3
N3 RIE— MR R R G R RIE, LR
THAS 4 (Sect. Oleifera H. T. Chang) FlSGFE S 4H ( Sect.
Paracamellia Sealy) BFIFPZERIE T AF A5,

SNBSS S Camellia nitidissima (NC_039645.1)
M4 A6 S Camellia lungzhouensis (MN579509.2)
SAESS Camellia petelotii (KJ806276.1) SAEZEA Sect. Chrysantha
TR AAEES Camellia fascicularis (MZ680503.1)
g LUZS Camellia semiserrata (MZ403753.1)
WILZE Camellia reticulata (KJ806278.1)

LW LTI Camellia polyodonta (OK377261.1)%

21 1L ZR41 Sect. Camellia

| kSR Sect. Paracamellia
ok .

HEHRIMZE Camellia gigantocarpa (MZ054232.1) | BESRIAL Sect. Fururacea

BIFEZE Camellia brevistyla (MW256435.1)

INFIMES Camellia meiocarpa (MT956593.1)

K MfCamellia sasanqua (NC_041473.1)

WHTLILZR Camellia chekiangoleosa (NC_037472.1)

FLESILLZE Camellia azalea (KY856741.1)

MM ES Camellia gauchowensis (NC_053541.1)

&S Camellia oleifera (MF541730.2)

Kz Camellia granthamiana (NC_038181.1)

| BiAEZRAL Sect. Paracamellia
| TMZE4L Sect. Oleifera

211114541 Sect. Camellia

| TMZS4 Sect. Oleifera

| W 4541 Sect. Archecamellia
| JE SR A5 Sect. Tuberculate

| F& 54541 Sect. Thea
| 4hEHE Outgroup

T Camellia gymnogyna (NC_039626.1)
AfnfSchima superba (MH782179.1)

A 4332 T IEAE N A RS RR 355 92854 GenBank %55 The data on the branches of evolutionary tree are bootstrap values, and the No. in

brackets are the GenBank login numbers.

B3 ETHREERANLZFER 23 IMMEHRELER

Fig. 3 Phylogenetic tree of 23 species in Theaceae based on chloroplast genome
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WHEOUT , By SR R AL B GC
AE 34% ~40% 2 0] , T LA B4 4 A AR ¥ 57 AR
W5 R R . 2V 20N SRR FE R L 1 & GC 7%
B PR RBPE DX (LSC) /INBLs DX (SSC) I [7]
HE X (IR) 1 GC 7 it 5 A B (Pyrus betulifolia
Bunge ) B EEMIML ) AR 40 IR SR AR S R 40 b IR
XK GC & (42.98%) , HW .5 T SSC X, i%
JEMAAE IR X046 Y 4 Ff rRNA HE K BA 8008 1
GC #r i, M/ A 7E SSC X i NADH fiii 4 1 5 [H] (1)
GC FRARME™,

ARSCH, ZAR LTI A SRR L DR 4L A FRAR 4544 P
14~ LSC X 14> SSC XA 2 4> IR K4, 5 HAbE
HRTE B - 2 A L PR 2H S5 4 S — B 2 an Il 2

A 87 4~ CDS 3 [H 37 4~ tRNA FE[K A1 8 /> rRNA 3t
1% 55 L2 T A A Y 2 B 45 R AR, . ¢ e
I 43’ (Camellia sinensis ‘ Longjing 43° ) 2" Fi 25>
85 s H 205 20 1L 2 S (A 5 DR 2 1 85 /) TN A g 55 LAY
BT 4 ) ( Malus pumila Mill.) B I S A
20" RATR], 2 BH R B 1 I SR TR 2H B A v R AR
SPEPE, miXE LSC . SSC Al IR X i R 45 #y HEAT L i
KI,IR F1 SSC X yefl .ndhF F1 ornN F[H 45 51
S BN [R) Py ] 14 it g 4 S5 DR 2 1 ) 1) B A A 2
St I [ SRR, B an BA mE R AR IR I, Sl
yefl SFEE T AR FH B BE DR T I i e 82 ) AR
(R B P 0 i 07 N T KR <371 VB 7 N
[ AT DAZH A A SR AR DNA S5 JE A5 R iF 55 A
YIREE M R A B,

ARIFFREE R BN A2 LL A SRR SE R 4 rh
RO E Y 52 4 SSR AL s H, 75.0% A s AL T LSC
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X ,17.3% WAL s AL F SSC X, 7.7% W A7 54 F IR
DX AR DS SSR A7 i 1Y 7 b 5 A 1L 25 R A
(14 I (A PR 2 5 A2 )5 9 e AT 2 SRR R (R 2 1
ZLIL s SR AR B DR 2 v 8 A2 90 1 S AR R A A A
R GRS A R, 2R SSR
S SHEE AR, 2 SR AN, Y
TUHYE FRIAE B A 0 TN A 3 T PR IR (B A 1R 3
ANEH TR /N EZ S B E R 10.4.3.3.3.3),
BIRAL R ROR R AR e, AR R H 2 A
ZME LIRS I (8 TCRUL A, S S 3 g | e i i 2
IR ; e 22 24 H 52 BT R 9 R 150 8 57 T R T R
R N (CBAAZ T TR 3 7S A R 1) e /)N B B2 {2 ol 1
B 10.6.5.5.5.5) , BARDL A RS Y FRARAL AT
AV — (B T I 3 MR B 42 R 4
REAR, W, 2 TR R EOR , B T K IE IR
SE I AR IR ST T B TIE Y A IR

AT Z2 1A £ 1 2% B AR R [ S B 1 fel
(RSCU) KT 1.00 Hy#HS 7347 30 4>, Horp 27 LA
A USSR, 3 CE G &R, X—4R 5 KLH
BT HE Y 2L, AW 6] A B U 45 R R Y
T DATR] 3 Rl S R AR 42, Y R R )
— T RSCU {H KT 1.60 [, Jhy i fff FH A5 3R %5 1
<, HoAdt ] O 4F 1% 58 T A RS 7 (Arabidopsis thaliana
(Linn.) Heynh.),RSCU {&/NF 0.60 i A I ffi 4% %
B, A R w58 TR I+ A SCh 2 A
L2 R R AE ] AGA G it Arg, (R AR AT CUG |
CAC CGC,AAC GCG Fl GAC 5 T4 B4t Leu
His . Arg  Asn Ala Hl Asp,

RO EE R R NI AR A R
N—3 T RGERE WA B SRR R AR g
HEZFE MR A WL, HAT, AR 32 D Ek
2H (Sect. Chrysantha Chang) [ 7r2EBERE K 5%, {02 H:
ARG 3 AR 48 AN it 3% B R AE A7 T DNA
Bl KB ,ERSEAEAR (Camellia fascicularis
H. T. Chang) {X 5 /NE4 L2 ( Camellia micrantha S.
Y. Liang et Y. C. Zhong) RN—3Z, MR e 4
PERMZEM B ERB N — 3 N T RER TR
JIE SR R A5 () B I 3R B RRAE 1Y) R 2
WSS B ALTRAN T AR A AR M NEE RS
TR B AT MRG R, AN LLILZR Y Fh
FIREZ A S AR 2SS A AT B T, P BB T eI
ELENGYE MR RS R N ANV S SN

BIIREE AR T 21 1L A% 41 A A% 4L A8 B iG55
FEA T HE— 2 AN 2R

B A AN = N IS RN )
156 778 bp, & CG & &M 37.33%, 1 1 4~ LSC X,
14~ SSC X LKz 2 AN IR X4, SR GC &35
35.34% 30.60% F1 42.98% ; e BE 3] 132 LA, £
5 87 4~ CDS [N (fdr i L A 5% U 45 B %%+
it R, E R AGA 4% Arg) (37 > tRNA
FEPAAN 8 A rRNA JEBH] HHY  yof T .ndhF Fl trnN HE A
MR SR BOIR K R 22 SR e A 5
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